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PURPOSE: To obtain the title composition excellent in melt 

elasticity, flow properties, etc., also excellent in especially Si\e=>?Qijj.- *'esp oll-fd*- p. fcWCf 

mechanical properties at low temperatures and suitable for the 

production of, e.g. a large blow molding. £ 
CONSTITUTION: The composition comprises 1-50wt.% high- 
molecular-weight ethylene (co)polymer (A) of an intrinsic viscosity D 
1. of 9-45dl/g and a density d2 of 0.890-0.935g/cm3 and 99-50wt.% 
low-molecular-weight ethylene (co)polymer (B) having an intrinsic 
viscosity D2, of 0.3-3.0dl/g and a density d2 of 0.890-0.98g/cm3 

and having a ratio S (Ib/Ia) equal to or smaller than that calculated yii ^iOO •!? s"*- B exp ; : > 50t? r c - Hdr"-' 0. 300/" 
according to formula I wherein la is the area under an elution 

temperature vs. elution amount curve as determined by the Tl 
continuous temperature-rise elution fractionation method at an 
elution temperature of 90° C, and lb is the area over this curve at 
an elution temperature of 25-90° C, and having an ortho- 
dichlorobenzene-solubles W (wt.%) below W1 as determined from 

formula II and has an intrinsic viscosity D of 1-10dl/g, a density d of X— _ logff gc-1 

0.890-0.970 and an N-value as determined from formula III of 1.7- " Joc( f • 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (I) The amount of giant molecules with which are satisfied of following (a) and (b) An ethylene 
homopolymer or 1 - 50 % of the weight of ethylene and alpha olefin copolymers, (a) Limiting viscosity 9-45 dl/g 
(eta 1) (b) A consistency (d1) 0.890 - 0.935 g/cm3 And (II) following (c) - (f) The ethylene homopolymer of the low 
molecular weight to satisfy Or it sets on the elution temperature -elution volume curve by ethylene and 99 - 50 % of 
the weight (c) limiting viscosity [ of alpha olefin copolymers ] (eta 2) 0.3 3.0 dl/g (d) consistency (d2) 0.890 - 0.980 
g/cm3(e) continuation temperature up elution separation method, the ratio of this area lb with an elution 
temperature of 25-90 degrees C to the area la under a curve with a elution temperature of 90 degrees C or more - 
- less than [ S1 ] by which S (Ib/Ia) is calculated from a degree type, and S — 1= 20eta2-1 — exp [-50' (d2-0.900)] 

(f) 25 degree-C orthochromatic dichlorobenzene extractives Less than [ W1 ], W1=100eta2-0.5exp[-50eta20.5(d2- 
0.900)] by which W % of the weight is calculated from a degree type 

since — the polyethylene constituent whose N values by which the limiting viscosity (eta) of this mixture is 
calculated from 1-10 di/g, a consistency (d) 0.890 - 0.970 g/cm3, and the-one number of degree types it is the 
becoming mixture and are 1.7-3.0. 
[Equation 1] 

N-fi£ = }^Tiso/T2o)- 
log(r 150/T20) 

C f : &frVV>mWriMm (sec- 1 ©210*0 . r : 

(dyne/cm 2 ©210*0 ; 20 N 150 U+tlVtlWUtEft 2 0 kg/cm 2 s 15 0 

kg/cm 2 ^zj^o ] 

[Claim 2] The polyethylene constituent according to claim 1 characterized by manufacturing the ethylene 
homopolymer of said amount of giant molecules or ethylene and an alpha olefin copolymer and/or the ethylene 
homopolymer of low molecular weight, or ethylene and an alpha olefin copolymer with the Ziegler type catalyst 
containing a magnesium haiide compound of high activity. 

[Claim 3] The polyethylene constituent according to claim 1 or 2 characterized by the ethylene and the alpha olefin 
copolymer of said amount of giant molecules, and the ethylene and the alpha olefin copolymer of low molecular 
weight consisting of a copolymer of ethylene and the alpha olefin of carbon numbers 3-18. 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is excellent in melting elasticity (a melt tension, die swell ratio, etc.), 
flowability, mechanical characteristics (working characteristic etc.) (shock resistance, tensile strength, etc.), etc., is 
excellent in especially the mechanical property at the time of low temperature about the very large polyethylene 
constituent of a molecular weight distribution, and relates to the polyethylene constituent suitable for extrusion- 
molding articles, such as large-sized blow molding articles, such as a gas tank, and a diameter pipe of macrostomia, 
etc. from the place where a melt tension and a die swell ratio are large. 
[0002] 

[Description of the Prior Art] the approach of making large the molecular weight distribution of ethylene and an 
alpha olefin copolymer in order to improve flowability conventionally is reported — **** (for example, JP,57- 
21409.A, JP, 63-47741 ,B, etc.) — melting elasticity, a mechanical property, especially the mechanical property at the 
time of low temperature do not improve only by only making molecular weight distribution large in this way, but it 
falls rather sharply. Moreover, about amelioration of a mechanical property and flowability, whenever [ short-chain 
branch / of the amount component of giant molecules of the ethylene and the alpha olefin copolymer which consists 
of an amount component of giant molecules and a low molecular weight constituent ] is specified, and many short- 
chain branches are introduced into the amount component of giant molecules, and the attempt which improves a 
mechanical property and not only a fluidity but environmental-stress-cracking-proof nature (ESC R) is made (JP.54- 
100444.A, JP,64-7096,B). However, in these, a mechanical property, especially the mechanical property or melting 
elasticity at the time of low temperature may not be satisfied. Furthermore, it sets to JP,2-30581 1,A, Although it is 
the purpose which improves shock resistance, ESCR, and pinch-off welding nature and the method of specifying a 
catalyst and the polymerization conditions of a two-step polymerization is proposed, this approach is insufficient for 
improving a mechanical property, especially the mechanical property at the time of low temperature, although some 
amelioration is found in respect of ESCR or melting elasticity. In addition, the three-step polymerization method is 
proposed as an approach of the things (JP, 59-89341, A, JP,60-20946,A, etc.) which improved drawdown-proof 
nature, a die swell ratio, and ESCR being indicated as a polyethylene constituent for blow molding, and improving the 
fault of a two-step polymerization method (JP,59-10724,B, JP.62-25105.A, 62-25106, 62-25107, 62-25108, 62- 
25109 official report, etc.). In these, said melting elasticity and flowability are still inadequate, and an improvement is 
not especially found by the mechanical property at the time of low temperature.. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention takes an example by the above-mentioned point. Melting 
elasticity (a melt tension, die swell ratio, etc.), It excels in the balance of various physical properties (shock 
resistance, tensile strength, etc.), such as flowability and mechanical characteristics (working characteristic etc.). It 
is the very large polyethylene constituent of a molecular weight distribution, and excels especially in the mechanical 
property at the time of low temperature. Since a melt tension and the die swell ratio are large. It aims at offering the 
polyethylene constituent suitable for extrusion-molding articles, such as large-sized blow molding articles, such as a 
gas tank, and a diameter pipe of macrostomia, etc. 
[0004] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly along with the above-mentioned purpose, 
this invention persons The specific amount component of macromolecules, By blending the low molecular weight 
constituent which the short-chain branch distribution between molecules becomes from the ethylene homopolymer 
with which very large specific ethylene and alpha olefin copolymer, or short-chain branch does not exist It found out 
that the polyethylene constituent which was excellent in the balance of various physical properties, such as melting 
elasticity, flowability, and a mechanical property, and was excellent in especially the mechanical property at the time 
of low temperature was obtained, and this invention was reached. That is, this invention is the ethylene 
homopolymer of the amount of giant molecules with which are satisfied of (I) following (a) and (b). Ethylene and 1 - 
50 % of the weight of or alpha olefin copolymers, (a) Limiting viscosity 9-45 dl/g (eta 1) (b) A consistency (d1) 
0.890 - 0.935 g/crr»3 and (II) following (c) - (f) ethylene homopolymer of the low molecular weight to satisfy Or it 
sets on the elution temperature-elution volume curve by ethylene and 99 - 50 % of the weight (c) limiting viscosity 
[ of alpha olefin copolymers ] (eta 2) 0.3 3.0 dl/g (d) consistency (d2) 0.890 - 0.980 g/cm3(e) continuation 
temperature up elution separation method, the ratio of this area lb with an elution temperature of 25-90 degrees C 
to the area la under a curve with a elution temperature of 90 degrees C or more — less than [SI ] by which S 
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(Ib/Ia) is calculated from a degree type, and S — 1= 20eta2-1 — exp [-50 (d2-0.900)] 

(f) 25 degree-C orthochromatic dichlorobenzene extractives W1 by which W % of the weight is calculated from a 
degree type The following, Wl=100eta2-0.5exp[-50eta20.5(d2-0.900)] 

since — the polyethylene constituent whose N values by which the limiting viscosity (eta) of this mixture is 
calculated from 1-10 dl/g, a consistency (d) 0.890 - 0.970 g/cm3, and the-two number of degree types it is the 
becoming mixture and are 1.7-3.0 is offered. 
[0005] 
[Equation 2] 

N-H = log( 7 150/7 20) 
lOgCT 150/ t 20) 

[ 7 : Ii>#©JSHr»K (seer 1 @210°C) x r : S*^t<Oig»J&* 

(dyne/cm 2 ©210^) ; 20 % 150 te*n^ftSO*EE* 2 Okg/cra 2 s 15 0 

kg/era 2 ^- ^"^p ] 

[0006] The contents of this invention are explained in full detail below. The amount component of giant molecules of 
this invention (I), It is an ethylene homopolymer, or ethylene and an alpha olefin copolymer, and as an alpha olefin of 
this copolymer, the thing of carbon numbers 3-18 is used, and especially the thing of carbon numbers 4-10 is 
desirable from the point of a mechanical property. Specifically, 1-butene, 1-pentene, 1-hexene, 4-methyl-1- 
pentene, 1-octene, 1-nonene, 1-decene, etc. are mentioned. In addition, even if it uses together two or more sorts 
of alpha olefins, they do not interfere. The ethylene homopolymer, or the ethylene and the alpha olefin copolymer 
which is the above-mentioned amount component of giant molecules (I), (a) limiting viscosity (eta 1) is 9.0 - 45 dl/g, 
It is 10 - 40 dl/g preferably, It is 12-40 dl/g still more preferably. The thing of the range is used, eta 1 is 9.0 dl/g. 
In the following, the melting elasticity and the mechanical property of a constituent which were acquired fall, and 
they are 45 dl/g. If it exceeds Fabrication nature, such as a surface dry area of mold goods and generating of a fish 
eye, falls., moreover, the (b) consistency (dl) of a component (I) and the range of 0.890 - 0.935 g/cm3 — 0.890 - 
0.930 g/cm3 is used preferably. Since dl becomes a cause with solid one of the constituent obtained in the top 
where manufacture is difficult, as for a less than three 0.890 g/cm thing, it is not desirable. On the other hand, when 
d1 exceeds 0.935 g/cm3, since the mechanical property of a constituent, especially the mechanical property at the 
time of low temperature fall, it is not desirable. 

[0007] The component (II) which is a low molecular weight constituent of this invention is an ethylene homopolymer, 
or ethylene and an alpha olefin copolymer, as the alpha olefin of ethylene and an alpha olefin copolymer The thing of 
carbon numbers 3-18 is used like the case of a component (I), and they are carbon numbers 4-10 preferably, 
especially — said — the same — 1-butene, 1-pentene, 1-hexene, 4-methy|- 1-pentene, 1-octene, 1-nonene, 1- 
decene, etc. are desirable in respect of a mechanical property etc. In addition, even if it uses together two or more 
sorts of alpha olefins, they do not interfere, (c) limiting-viscosity (eta 2) of the above-mentioned component (II) is 
0.3 - 3.0 dl/g. It is the range and is 0.6 - 3.0 dl/g preferably. It is the range, eta 2 is 0.3 dl/g. In the following, the 
mechanical property of the obtained constituent, especially the mechanical property at the time of low temperature 
fall, and, on the other hand, they are 3.0 dl/g. If it exceeds, since the flowability will fall, neither is desirable. 
Moreover, as for the (d) consistency (d2) of a component (II), the range of 0.890 - 0.980 g/cm3 and the range which 
is 0.900 - 0.976 g/cm3 preferably are used. Since manufacture becomes a cause with solid one of the constituent 
obtained in the difficult top, as for a less than three 0.890 g/cm thing, d2 is not desirable. When exceeding another 
side 0.980 g/cm3, in order for the mechanical property of the constituent with which it manufacture is not only 
difficult, but was obtained to fall, similarly it is not desirable. 

[0008] Although a component is dissolved at low temperature into a solvent whenever [ high branching / whose 
conditions of the above (e) about the component (II) used by this invention contain many short-chain branches ], if 
a component is not an elevated temperature, it will specify branching distribution quantitatively whenever [ little low 
branching / of short-chain branch ] using the property which is not dissolved in a solvent. Namely, the melting 
temperature to a solvent to branching distribution Continuation temperature up elution separation method of and 
others to measure L.Wild () [ Temperature Rising Elution Fractionation(TREF);Journalof Polymer Science:Polymer ] 
In Physics Edition, Vol.20, and the elution temperature-elution volume curve by 441-455 (1982) It must be required 
between the area la under a curve with an elution temperature of 90 degrees C or more, and this area lb with an 
elution temperature of 25-90 degrees C to materialize specific relation, and the value of surface ratio S=Ib/Ia shown 
in the mimetic diagram of drawing, 1 in this invention must be less than [ S1 ] which is called for from a degree type. 
S1=20eta2-1 exp[-50(d2-0.900)] 

If the value of S exceeds SI As a result of branching distribution approaching homogeneity mostly, a component will 
decrease relatively whenever [ very effective high branching ] to a mechanical property, especially the mechanical 
property at the time of low temperature, and it is not desirable., 

[0009] Elution temperature is too low, and (f) 25-degree-C orthochromatic dichlorobenzene extractives of the 
component (II) used by this invention express the amount of the component which has very a lot of branching to 
extent by which a quantum must have been carried out in the above-mentioned continuation temperature up elution 
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separation method, and need to be a specific value corresponding to limiting viscosity and a consistency to it 
However, this also shows existence of the low molecular weight constituent which is not useful again, and this low 
molecular weight constituent needs to eliminate as much as possible. For that, they are these extractives. W % of 
the weight must be less than [ W1 ] which is called for from a degree type. It is less than [ W2 ] preferably. 
W1=100eta2-0.5exp[-50eta20.5(d2-0.900)] 
W2= 90eta2-0.5exp[-50eta20.5(d2-0.900)] 

The value of W is more than in W1, Out of the component which has very a lot of branching, it is shown that the low 
molecular weight constituent which is not useful exists, and a mechanical property, especially the mechanical 
property at the time of low temperature will fall. 

[0010] The blending ratio of coal of the component (I) and component (II) in this invention is (Component I) 1-50 % 
of the weight and component (11)99-50 % of the weight About especially large-sized blow molding articles, such as a 
gas tank, 30 - 50 % of the weight and 70 - 50 % of the weight are desirable respectively. Since flowability falls when 
melting elasticity and a mechanical property, especially the mechanical property at the time of low temperature fall 
at less than 1 % of the weight and the amount of a component (I), on the other hand, exceeds 50 % of the weight, 
neither is desirable. 

[0011] Polyethylene constituent of this invention, Although obtained by combination of (I) and (II) both components 
as mentioned above There must be description of the constituent after combination in the specific range., namely, 
the limiting viscosity (eta) of a polyethylene constituent — 1-10 dl/g It is. desirable — 1.5-9 dl/g it is . eta is 1 
dl/g. In the following, melt viscosity and a mechanical property, especially the mechanical property at the time of low 
temperature fall, On the other hand, it is 10 dl/g. Since flowability falls when exceeding, neither is desirable. 
Moreover, consistency of a polyethylene constituent (d) It is 0.890 - 0.970 g/cm3, and is 0.900 - 0.970 g/cm3 
preferably. When d becomes a cause with solid one of this constituent in the top where manufacture is difficult in 
less than three 0.890 g/cm and exceeds 0.970 g/cm3, a mechanical property falls, furthermore, the N values of a 
polyethylene constituent are 1.7-3.0 — required — desirable — It is 1.7-2.8. High-ve I o city-forming nature falls [ an 
N value ] less than by 1.7, and when exceeding 3.0, it becomes easy to produce melt fracture. 
[0012] There is especially no limit about the approach of manufacturing the polyethylene constituent of this 
invention. For example, after manufacturing a component (I) and a component (II) independently by the one-step 
polymerization, respectively Both may be mixed by the well-known approach, or you may manufacture with a well- 
known polymerization method by two steps or the multistage polymerization beyond, it, When manufacturing by the 
former mixing, well-known approaches, such as the approach of kneading with one shaft, a twin screw extruder, or a 
Banbury mixer or solution alligation, can be used. With the approach by the latter multistage polymerization, two or 
more reactors are used, for example, the reactor of the 1st step is held on the polymerization conditions of the 
polymer of the amount of macromolecules equivalent to a component (I), It is the approach of holding the reactor of 
the 2nd step on the polymerization conditions of the low-molecular-weight polymer of a component (II), circulating 
continuously the polymer generated in the 1 st step to the 2nd step, and manufacturing a polyethylene constituent 
However, (I) and (II) each component may be manufactured in which reactor, Especially manufacture sequence and a 
number of stages are not limited, the above — in any case, especially a limit is not about a reaction format, and it 
can use various kinds of approaches, such as slurry method, a gaseous-phase method, a solution method, and the 
high-pressure ion method. Moreover, there is also no polymerization catalyst, for example, all can use [ a Ziegler 
type catalyst the Philips mold catalyst the Kaminsky mold catalyst, etc. ] especially a limit 

[0013] As a catalyst, especially a desirable thing is the Ziegler type catalyst of high activity supported by the solid 
support, and gives the detail below. A high activity Ziegler type catalyst Magnesium, such as a minerals solid 
support for example, metal magnesium, a magnesium hydroxide, a magnesium carbonate, a magnesium oxide, various 
aluminas, a silica, a silica alumina, and a magnesium chloride, Silicon, aluminum, the double salt containing the 
element chosen from calcium, A multiple oxide, a water carbonate, a water silicate, etc. further these minerals solid 
supports An oxygenated compound, To minerals solid supports, such as a thing made to process or react by the 
sulphur-containing compound, the hydrocarbon, and the halogen content matter The halogenide of metals, such as a 
transition-metals compound, for example, titanium, vanadium, a zirconium, and chromium, The thing which made the 
alkoxy halogenide, the oxide, the halogenation oxide, etc. support is used as a solid-state component It is ** to this. 
I-IV The organic compound of a group metal, the thing which combined zinc or the organometallic compound of 
aluminum preferably, Or it is what these were further contacted to the alpha olefin and pretreated them. Usually, 
catalytic activity A 50g-polymer / g-catalyst, and hr— kg/cm2-olefin ** Above, They are - polymer / g-catalyst, and 
hr— kg/cm2-olefin ** 100g preferably. It is the above thing. Also in more than, especially the Ziegler type catalyst 
containing magnesium halide of high activity is desirable. 

[0014] They are quantity, inside, and low density polyethylene in the range which does not deviate from the 
summary of this invention in the polyethylene constituent of this invention. Straight chain-like low density 
polyethylene, Well-known additives, such as anti-oxidants, such as other olefin system polymers, such as super-low 
density polyethylene, an ethylene-vinylacetate copolymer, an ethylene-ethyl-acrylate copolymer, an ethylene-ethyl 
methacrylate copolymer, and polypropylene, and rubber, or an ultraviolet ray absorbent, light stabilizer, lubricant an 
antistatic agent, an antiblocking agent processing aid, and a color pigment can be blended and used. 
[0015] 

[Example] Next, although an example explains this invention to a detail, this invention is not limited to them. First 
the examining method used by this invention is shown. 

(1) [eta] was measured in 135 degrees-C decalin solution of limiting viscosity. 
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(2) It measured with the density gradient tube method (23 degrees C) by convention of a consistency JIS K6760. 

(3) Continuation temperature up elution separation method (TREF) 

the aforementioned passage — LWild ** — the approach was followed. 

(4) Surface ratio by continuation temperature up elution separation method (S) 
The above and the passage of drawing 1 . 

(5) 25 degree-C orthochromatic dichlorobenzene extractives (W) 

Sample 0.5g 20ml Orthochromatic dichlorobenzene (ODCB) It cools to 25 degrees C in 2 hours after heating at 135 
degrees C to inside for 2 hours and dissolving a sample completely. This solution is filtered after neglect and with 
the filter made from Teflon at 25 degrees C overnight, filtrate is extracted, the absorption to wave number 2950cm- 
1 of the unsymmetrical stretching vibration of methylene is measured with an infrared spectrophotometer, and the 
quantum of the sample concentration in filtrate is carried out by the calibration curve beforehand created from this 
result. 

(6) Use an N value quantity-ized type flow tester (Shimadzu make), and it is 2mm phix40mm at the resin 
temperature of 210 degrees C. It extrudes from a die, It asks for the shear rate of appearance with a lower order 
test pressure [ of 20kg/cm2 ], and a high order test pressure of 150kg/cm2, and computes with the-three number 
of degree types. 

[Equation 3] 

N_/g = j[ \5o/ 7 20) 

log(r iso/r 20) 

[ ddT*. f : Ma>tf<£l5®ri&K (sec 1 @210°G) v r : &frtt<»mmWl 
(dyne/cm 2 ©210*0 ; 20 N 150 &*tl*?ftW&fcj3 2 Okg/cra 2 N 15 0 

kg/cm 2 ^^"^o ) 

(7) High load melt flow rate (HLMFR) 

It measures based on JIS K6760. (Measurement temperature of 190 degrees C, 21.6kg of loads) 

(8) **** yield strength (YTS) 

It is based on a convention of JIS K6760. (Speed-obtesting 50 mm/min, test piece thickness of 2mm) 

(9) **** impact resistance value (TIS) 

It measures based on ASTM D1822. (Test piece thickness of 1.5mm) 

(10) Izod impact value (IIS) 

Based on JIS K71 10, it measured by the approach of the following [ -40 degrees C ]. By a sample to the press, it is 
the thickness of 3mm. A sheet is produced. The configuration of a test piece is set to No. 2 A. After performing 
each adjustment of a sample at 23 degrees C and 50% of humidity for 88 hours After holding for about 3 hours all 
over the cool room by which temperature control was further carried out to -40 degrees C, it measures at -40 
degrees C in a cool room., Five test pieces are produced, respectively and use the average of five measurement. 

(11) Melt tension (MT) 

It measures with the melt tension circuit tester of Make [ machine / Oriental energy ]. (Measurement temperature 
of 190 degrees C) (1 2) die swell ratios (DSR) 

A sample is extruded at the temperature of 210 degrees C using a quantity-ized type flow tester, and it asks for the 
ratio of the path of a strand, and the bore of a die. The shear rate measured with the extrusion rate equivalent to 
100sec-1. 

(13) Environmental-stress-cracking-proof nature (ESCR) 

The value of F50 of the constant strain ESCR by JIS K6760 is calculated. 

[0016] solid-state catalyst which supported the titanium tetrachloride to the solid support which uses the churning 
mold reactor of examples 1-8 and SOL of the <examples 1-8 of comparison> [manufacture of amount polymer of 
macromolecules] content volume, and uses anhydrous salt-ized magnesium as one component the co-catalyst of 
triethylaluminum (TEA) is used — the one-step polymerization was performed on the polymerization conditions 
shown in Table 1 under N2 ambient atmosphere, and the amount polymer A1 of macromolecules - A4 were 
manufactured. The physical properties of the collected polymerization product are shown in Table 1. Although A1 
and A2 satisfy the criteria of this invention among the above-mentioned polymers, it separates from A3 and A4 from 
the criteria of this invention in respect of limiting viscosity and a consistency, respectively. 

[manufacture of a low-molecular-weight polymer] — the catalyst of the same reactor as the case of the above- 
mentioned amount polymer of macromolecules and a same system is used — the one-step polymerization was 
performed on the polymerization conditions shown in Table 2 under N2 ambient atmosphere, and the low-molecular- 
weight polymer B1 - B5 were manufactured. The physical properties of the collected polymerization product are 
shown in Table 2. Although B1, B-2, and B5 satisfy the criteria of this invention among the above-mentioned 
polymers, the value of W and S separates from B3 and B4 from the criteria of this invention, respectively. 
[Preparation of a constituent] Using said polymer, the polyethylene constituent was prepared on the following blend 
conditions with solution alligation, the example and the example of a comparison were presented, and the result of 
having evaluated the physical properties was shown in Table 6 from Table 3. 
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<Blend conditions> Ambient atmosphere : N2 ** Intermediation : Xylene (4.5I.) 

The amount of samples : A total of 200g ** Whenever : 200-degree-C o'clock Between : 2 hour deposit solvent: - 
20-degree-C methanol (81.) 

washing solvent: — hexane ** ** : until a xylene smell is lost — ** ** : from a room temperature up to 110 degrees 
C — polymer recovery: — about 100% [0017] 
[Table 1] 

i ( i ) 









ft =? i 


t m ft 


A 




Al 


A2 


A3 


A4 
















1 


30 


30 


30 


30 




— 












— 


< 






g 


600 


800 


1200 


0 






7'77-i 




7*7^-1 






kg/ cur G 


0 


0 


0 


0 




cr 


0 . 3 


0.3 


0.2 


0.2 


flftttidS (TEA") Jt 


nnol 


1 8 


1 8 


1 8 


1 8 




°c 


50 


40 


75 


85 




kg/cm 2 G 


8 


8 


8 


8 


jg.An4«IH 


hr 


1 


1 


1 


1 




kg 


4.0 


3.8 


4.1 


3.6 


($> w> 














dVg 


19 


23 


8 


9 




g/cm 3 


0.924 


0.920 


0.920 


0.938 



[0018] 
[Table 2] 
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& # ^ * # B 






B2 


B3 


B4 


B5 


(0k m 














m&mm 


1 


30 


30 


30 


30 


30 




— 


















S JBE * 


& ft - 


> 


— 


< 








g 


200 


1600 


1900 


1200 


16 00 




— 


7'ry-l 


7'7V-1 


1 fy-i 


7'fV-l 






kg/cra 2 G 


3.1 


2.0 


2.1 


1.4 


2.0 




g 


0.2 


0.2 


0.2 


0.2 


0.2 


mm am m 


rnrool 


1 8 


18 


18 


15 


1 8 






80 


60 


60 


170 


7 0 




kg/cm 2 G 


8 


7 


7 


2 0 


7 




hr 


1 


1 


1 


1 


1 




kg 


4.0 


3.6 


3.8 


3.6 


3 . 7 


















dVg 


1.4 


1.4 


1.4 


1.4 


1.4 




g/cm 3 


0.957 


0.919 


0.919 


0.919 


0.923 


TREF c^Stfc S 

****** mxiy<*^ 




0.69 


4.4 


4.1 


6.7 


2.6 


s t mm 




0.8 3 


5.5 


5.5 


5.5 


4.5 


25°C OKBoJ^ W 


wt% 


1.0 3 


14.7 


30.3 


3.0 


11.1 




wt% 


2.90 


27.5 


27.5 


27.5 


21.7 



[0019] 
[Table 3] 
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m t 


& m 




























4 






1 


2 


3 


<i^re*fc#A> 
















— 


Al 1 


Al 


Al 


A2 




n i 


dl/g 


19 


19 


19 


23 






g/cra 3 


0.924 


0.924 


0.924 


0.920 


mmt 


Xi 




15 


16 


12 


15 


















— 


Bl 


B2 


B5 


Bl 


mmm 


ri2 


dl/g 


1.4 


1.4 


1.4 


1.4 




d 2 


g/cm 3 


0.957 


0.919 




ft QR7 




x 2 




0 J 




88 


85 


TREF Mit 


S 




0.69 


4.4 


2.6 


0.69 




— 


0.83 


5.5 


4.5 


0.83 






1.03 


14.7 


11.1 


1.03 




wt% 


2.90 


27.5 


21.7 


2.90 


















dl/g 


4.08 


4.23 


3.44 


4.71 


HLMFR 




g/lOmin 


6.3 


5.9 


9.1 


2.9 




d 


g/cm 3 


0.952 


0.920 












2 33 


2.30 


2.28 


2.58 




HS 


kgf/cm 2 


280 


130 


140 


280 




TIS 


kgf •cm/an 2 


700 


NB* 


NB 


AAA 

900 




: IIS 


kgf •cm/cm 2 


60 


NB 


NB 


95 




MT 


g 


60 


58 


48 


70 


r mtfr it 


DSR 




2.0 


2.0 


2.1 


1.9 


ESCROEO-f^Fso) 


hr 


200 


>1000 


>1000 


500 



* NB : m$Ht-f 



[0020] 
[Table 4] 
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« n 






5 


6 


7 


8 


fflffi&L n i 

SJg di 
MfiSctb xi 


dl/g 

g/cm 3 

wt% 


A2 
23 
0.920 
10 


A2 
23 
0.920 
10 


Al 
19 

0.924 
33 


Al 
19 
0.924 
40 


TREF &mit s 

s, ohmd 

U U1AJ3 0 J i&yj vv 


dl/g 
g/cm 3 

wt% 
wt% 


B2 

1.4 

0.919 
on 

4.4 
5.5 
14.7 
27.5 


B5 

I. 4 
0.923 

oV 

2.6 
4.5 

II. 1 
21.7 


Bl 
1.4 

0.957 
67 

0.69 
0.83 
1.03 
2.90 


B2 
1.4 
0.919 
60 
4.4 
5.5 
14.7 
27.5 


HLMFR 

mm. d 


dl/g 
g/lOmin 
g/cm 3 


3.57 
6.8 
0.919 
2.54 


3.60 
6.6 
0.923 
2.55 


7.25 
3.8 
0.946 
2.53 


8.42 
1.5 
0.921 
2.60 


zizmtmz vts 

3l§Iffi3Hg TIS 

Mhr/^y mt 

f it DSR 

ESaKJ&M 8 *. F 50 ) 


kgf/cm 2 
kgf •cm/cm 2 

kgf ♦cm/cm 2 
g 

hr 


120 
NB 

NB 

55 
2.0 
>1000 


140 
NB 

NB 

56 
2.0 
>1000 


230 
NB 

NB 

65 
2.0 
>1000 


120 
NB 

NB 

75 
1.9 
>1000 



[0021] 
[Table 5] 
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jt n m 


































1 


2 


3 


4 


















— 


Al 


Al 


A3 


A3 






dl/g ! 


19 


19 


8 


8 




d, 


g/cm 3 


0.924 


0.924 


0.920 


0.920 




Xi 




16 


16 


43 


43 


<"fB#^Sfi£#B> 
















— 


B3 


B4 


Bl 


B2 






dl/g 


1.4 


1.4 


1.4 


1.4 




d 2 


g/cm 3 


0.919 




A QK7 

U . do l 


ft Q1Q 




x 2 


tn 4 0/ 


OH 


84 


57 


57 


TREF Mit 


S 




4.1 


6.7 


0.69 


4.4 






5.5 


5.5 


0.83 


5.5 


25°C ODCBoJjgtf W 


wt% 


30.3 


3.0 


1.03 


14.7 




wt% 


27.5 


27.5 


2.90 


27.5 




















dl/g 


4.22 


4.23 


4.22 


4.23 


HLMFR 




g/lOmin 


6.5 


5.8 


5.5 


5.4 




d 


g/cm 3 


0.920 


ft Q9fl 




n qiq 










2 30 

id 4 WV 


2.03 


2.02 




YTS 


kef /cm 2 


120 


120 


210 


110 




TIS 


kgf* cm/cm 2 


NB 


NB 


680 


NB 




: IIS 


kgf ♦ cm/cm 2 


36 


38 


30 


50 




MT 


g 


42 


44 


26 


24 


r m** it 


DSR 




1.9 


1.9 


1.4 


1.4 


ESCRC^O-T^Fbo) 


hr 


>1000 


>1000 


300 


>1000 



[0022] 
[Table 6] 
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Jt tfc ft 


1 




























8 






5 


6 


7 














Atf>gUg 




— 


A4 


A4 


A4 


A4 




1 


dl/g 


9 


9 


9 


9 




d, 


g/cm 3 


0.938 


0.938 


0.938 


0.938 




Xi 




37 


37 


70 


80 


<<g#^»tit#B> 
















— 


Bl 


B2 


Bl 


B2 






dl/g 


1.4 


1.4 


1.4 


1.4 




d 2 


g/cm 3 


0.957 


ft Q1 0 


U . dD t 


0.919 


mmt 


x 2 


Wt% 


DO 


63 


30 


L v 


TREF ffigiJt 


S 




0.69 


4.4 


0.69 


4.4 


Si omuD 


— 


0.83 


5.5 


0.83 


5.5 


25«C ODCBoJi&ft W 




1.03 


14.7 


1.03 


14.7 




wt% 


2.90 


27.5 


2.90 


27.5 


















dl/g 


4.20 


4.21 


6.70 


7.50 


HLMFR 




g/lOmin 


5.2 


5.2 


0.6 


0.2 




d 


g/cm 3 


0.950 


ft Q9K 


n add 


0.934 


N-M 






9 07 


2.06 


1.90 


1.70 




YTS 


kef /cm 2 

ilKA/ Vila 


250 


140 


210 


170 




TIS 


kgf * cm/cm 2 


640 


NB 


NB 


NB 


(-40XJ) 


IIS 


kgf ♦cm/cm 2 


32 


34 


60 


65 




MT 


g 


28 


26 


35 


36 


r it 


DSR 




1.4 


1.4 


1.3 


1.3 


ESCRC^-***. F 5 o) 


hr 


150 


>1000 


>1000 


>1000 



[0023] The result evaluated about the following brand among the commercial items aiming at the <examples 9-13 of 
comparison> large-sized blow molding article was shown in Table 7. 

(1) Show REXX 4551 H (Showa Denko K.K.) 

(2) High ZEKKUSU 8200B (Mitsui Petrochemical Industries, Ltd.) 

(3) YUKARON HD BZ80 (Mitsubishi Petrochemical Co., Ltd.) 

(4) TONEN polyethylene B5551 (TONEN Petrochemistry) 

(5) Nova tech BR300 (Mitsubishi Kasei Industry) 
[0024] 

[Table 7] 
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N 


_ T/'J 




it 




m 




9 


1 0 


1 1 


1 2 


1 3 




4551H 


82006 


artoy 
6Z80 


B5551 


BR300 


HLMFR 

NT— -fit 


d 


dl/g 
g/lOmin 
g/cm 3 


2.64 
4.5 
0.946 
2 34 


3.05 
4.4 
0.950 
2 42 

M • It) 


3.47 
6.4 
0.950 
2.70 


2.60 
4.6 
0.946 
2.32 


2.52 
8.2 
0.944 
2.50 




YTS 


kef /cm 2 


240 


250 


240 


240 


220 




TIS 


kgf* cm/cm 2 


530 


800 


660 


520 


460 




: IIS 


kgf •cm/cm 2 


36 


39 


36 


35 


32 




MT 


g 


36 


20 


25 


39 


27 


f it 


DSR 




1.7 


1.4 


1.6 


1.7 


1.5 


ESCR(^-r^F 50 ) 


hr 


80 


200 


80 


80 


100 



[0025] the churning mold reactor of 701. of <examples 9 and 10> content volume is used, and the solid-state 
catalyst which supported the titanium tetrachloride, and the co-catalyst of triethylaluminum are used for the solid 
support which uses anhydrous salt-ized magnesium as one component — the polymerization conditions of the 1st 
step shown in Table 6 under N2 ambient atmosphere performed the polymerization of a low molecular weight 
constituent continuously. These polymerization objects were continuously introduced into the unconverted-gas 
separation tub, and the unconverted gas was separated. Then, the polymerization of the amount component of 
macromolecules was continuously performed on the polymerization conditions of the 2nd step shown in Table 8 
using the churning mold reactor of 301. of content volume. Although the amount of the polymerization product in 
each stage was calculated from the heat balance, respectively, the total quantity was in agreement with the amount 
of polymerization products finally collected. About the physical properties of the polymerization product collected 
from the 1 st step and the 2nd step reactor, the measured result was shown in Table 9. Moreover, the physical 
properties of the amount component of macromolecules generated with the 2nd step reactor were searched for 
from count. 
[0026] 
[Table 8] 
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2 JlSrse-^!^^ ( x ) 







m m m 




9 


1 0 












1/hr 


7 0 


7 0 




kg/hr 


3 . 0 


3 . 2 




1/hr 


0.36 


0 







7* 77-1 






Nl/hr 


9 0 


7 0 




g/hr 


0.6 


0 . 6 


BdftMK (TEA) ft 


mmol/hr 


2 1 


2 1 




C 


8 0 


8 0 




kg/cm 2 G 


1 0 


1 0 




min 


4 0 


4 0 












kg/hr 


1 . 3 


0.9 


3 * y — S: 


1/hr 


0.03 


0.02 






r fy-i 


r t7-i 




Nl/hr 


0 


0 




v. 


5 0 


5 0 




kg/cm 2 G 


10 


1 0 




min 


2 5 


2 5 



[0027] 
[Table 9] 
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2 ^fi^r t S? J to^3t'* ( 1 ) 





iH (ft 


m m m 


9 


1 0 




B > 










7? 2 


dl/g 


1 .4 


2.0 




d 2 


g/cm 3 


0 . y 0 b 






x 2 


wt% 


8 5 


9 1 


TREF ffi^it 


S 




0.3 9 


0.0 6 


Si (tmfii) 




0.87 


0.58 


25 0 C ODCBnJi§# W 




1.11 


0.46 


Wi ctm<i) 


wt% 


3.08 


1 . 2 0 




A > 










1 


dl/g 


2 0 


2 0 




di 


g/cm 3 


0.923 


0.923 




Xi 


wt% 


1 5 


9 


< *• ijxf i/y $IbJc 














dl/g 


4.19 


3.62 


HLMFR 




g/lOmin 


5 . 8 


6.2 




d 


g/cm 3 


O Q *\ 1 

U , j O i. 


. C/ 0 


N-m 








9 2 0 




YTS 


kgf/cm 2 


2 8 0 


2 9 0 




TIS 


kgf •cm/cm 2 


7 2 0 


6 8 0 




IIS 


kgf ♦cm/cm 2 


7 0 


7 0 




MT 


g 


6 5 


6 0 


** Wx* It 


DSR 




2.0 


2 . 0 




- F50) 


hr 


2 5 0 


15 0 



[0028] Polymerization conditions of the 1st step which use the churning mold reactor of 301. of <examples 11-15> 
content volume, and are shown in Table 10 under N2 ambient atmosphere using the same catalyst as examples 9 
and 10, The polymerization of the amount component of macromolecules was performed continuously. These 
polymerization objects were continuously introduced into the unconverted-gas separation tub, and the unconverted 
gas was separated. Then, the polymerization of a low molecular weight constituent was continuously performed on 
the polymerization conditions of the 2nd step shown in Table 10 using the churning mold reactor of 701. of content 
volume. Although the amount of the polymerization product in each stage was calculated from the heat balance, 
respectively, the total quantity was in agreement with the amount of polymerization products finally collected. About 
the physical properties of the polymerization product collected from the 1st step and the 2nd step reactor, the 
measured result was shown in Table 11. Moreover, the physical properties of the low molecular weight constituent 
generated with the 2nd step reactor were searched for from count. 
[0029] 
[Table 10] 
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2 m^r^rg^tt ( 2S ) 











M 


ISA 


































1 1 


1 2 


1 3 


1 4 


15 
















-32. I— J 1 »-i *i>3a 


l/hr 


70 


70 


70 


70 


70 




kg/hr 


1.3 


1.3 


0.9 


0.9 


2.9 




l/hr 


0.03 


0.03 


0.02 


0.02 


0.10 






T f y-1 


/ r/-i 


7'fV-l 


7' fy-i 


/ fy-i 




Nl/hr 


0 


0 


0 


0, 


0 




g/hr 


0.6 


0.9 


0.6 


0.9 


0.6 


8»s (tea) m 


mmol/hr 


21 


21 


21 


21 


21 




°C 


50 


50 


50 


50 


r-f\ 

50 




kg/cm2G 


10 


10 


10 


10 


10 




min 


25 


25 


25 


25 


25 


















tor Air 
111 


3 0 


2.8 


3.2 


2.8 


2.8 


y — -Mr 


l/hr 


0.36 


3.5 


0 


3.4 


3.5 






7*77-1 


7* 7V-1 




7* rV-1 


7' 57-1 




Nl/hr 


90 


50 


70 ' 


40 


50 






80 


65 


80 


65 


65 




kg/an2G 


10 


10 


10 


10 


10 




min 


40 


40 


40 


40 


40 



[0030] 
[Table 11] 
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2 ^aft^r^co^l^ ( 2 ) 













m 


JEW 








# ft 


11 


12 


13 


14 


1 5 




















dl/g 


O A 

20 


on 

20 


ZU 


9ft 


9ft 




d t 


g/cm 3 


0.923 


0.923 


Q.9Z3 


A O.0O 


ft Q9Q 


Wit 


Xi 


vrt% 


15 


15 


9 


9 


40 




















dl/g 


1 .4 


1.4 


9 ft 


9 ft 


1 A 




d 2 


g/cm 3 


0.956 


0.921 


0.957 


ft no ft 


ft Q9 1 


Wit 


x 2 


wt% 


85 


85 


91 


91 


60 


TREF OfflgJt 


S 




0.40 


2.88 


0.07 


1.46 


2.88 


St (tmm 


— 


0.87 


5.00 


0.58 


3.68 


C Aft 

5.00 


25°C ODCBoJ^ W 


vrt% 


1.13 


12. 7 


0.48 


9.86 


12.7 


Wt ctmm 


wt% 


3.08 


24.4 


L26 


17.2 


A 1 it 

24.4 


















mmm. 


n 


dl/g 


4.20 


4.21 


3.64 


3.65 


8.80 


HLMFR 




g/lOmin 


5.9 


5.7 


6.0 


r a 

5.8 


1.4 




d 


g/cm 3 


n net 

U .991 


ft Q91 


ft QR>1 


U . oL if 




N— fit 






2.39 


2.37 


2.22 


2.20 


2.62 




YTS 


kgf/cm 2 


280 


140 


290 


130 


130 




TIS 


kgf •ciD/cm 2 


740 


NB 


700 


NB 


NB 


74/ |j o ^^fl 


1 IIS 


kgf ♦cnyxm 2 


70 


NB 


ib 


Nd 


MR 




MT 


g 


66 


65 


61 


60 


80 


r ttO** it 


DSR 




2.0 


2.0 


2.0 


2.0 


1.9 




hr 


250 


>1000 


150 


>1000 


>1000 



[0031] Especially important relation was plotted in said each table, and it was shown in drawing 2 - pVawing_4 . 
Compared with the commercial item in which the HLMFR with the same polyethylene constituent of these results to 
this invention is shown, it is in ** that MT, DSR, and IIS (-40 degrees C) are excellent Therefore, it turns out that it 
is the polyethylene constituent which was excellent in melting elasticity, flowability, a mechanical property, etc., and 
was excellent in especially the mechanical property at the time of low temperature. 
[0032] 

[Effect of the Invention] The polyethylene constituent of this invention is a very large constituent of molecular 
weight distribution excellent in the balance of melting elasticity, flowability, a mechanical characteristic, etc., and 
specifically has the following description. 

(1) Excel in the mechanical property at the time of low temperature, such as low-temperature Izod impact value, 
and cold resistance. 

(2) Since it excels in melting elasticity and flowability, such as a melt tension and a die swell ratio, fabrication nature, 
such as high-velocity-forming nature, is good. 

As a result of having the above-mentioned advantage, it is used for various films, a sheet, a pipe, a hollow container, 
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various covering material, the charge of foam, etc., but since especially melting elasticity is remarkably excellent, it 
is useful as constituents for large-sized hollow containers, such as a gas tank. 



[Translation done.] 
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W , = 100 J) 2 ~°- s exp [- 50 7) 2 °- 5 ( d 2 - 0. 900) ] 
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[0 0 0 3] 
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[00 0 4] 

u- ^JHSlttfrfl* €> ft S t£#*-fi/*# 1 5!*i- * r i 

(I) TBB(a)*5itf(b)«r»jai-*ifiS^i<Oai^u 
1 —5 0M%, 

(a) ttRtttt (tjj) 9-4 5dl/g 

(b) ftA (d,) 0,8 9 0-0.9 3 5g/cm 3 *5J;U< 

(II) Ttt< c ) - { f ) &8Mi-r i/vljl 



— 5 0 Sfi% 

(c) ffiK«iJt (tj 2 ) 0.3-3. Odl/g 

(d) ffiff (d 2 ) 0. 8 9 0-0. 9 8 Og/cui 3 

1"£}&aJi££2 5-9 OtrcoB^iS^a I b<0ltS (lb/ 
S 1 = 20r} 2 " , exp [- 50(d 2 - 0.900)] 

Wj^IOOt, 2 -°* G exp [- 50rjo O C (d 2 - 0.900)] 

(t?) — 1 Odl/g, (d) 0.890^0.97 

0g/cm 3 *5<tVft«;»2^fcfft»$tLSN-fiiL^l . 7- 

[0 0 0 5] 
[&2] 



log(r ic, 0 /r 20 ) 



( f : E**tt«>!9MJft Csec- 1 @210°C) . r : &^ltoM»r^J 

(dyne/cm 2 ©210^) ; ^ 20. 150 te*ft^n»**JE;tl 2 0 kg/cm 2 . 15 0 
kg/cm 2 £-*R#o ) 



[0006] £mc**w<ort*&8¥gt-i-5o *»93<Z> 

i?^-TM^ (I) fctt, ^^U^WftS^**^^ 

^, i-/*>\ i -Tn^mimfbtiz* ft*sa- 

#^flj*# (1) TfcS^^u-^fflfi'&flEtfcrt:^^ 

u v • « u ^ < a ) mmxtmt 

(t?,) 3*9.0-4 5dl/g, L< 1 0 — 4 Odl/ 

g, L< 111 2-4 Odl/g ^«iffl<Ot>(OjW=fl 

l^ttSe n 2 ^9. Odl/g *JK^?tt, »6>jLfca** 

^4-m^lJXttr^{£T-r5n (T) *>(b)$£ 

!S (dj) II 0.890 — 0.935 g/ciu^cOfiiBS, » 
* L< i±0. 8 9 0-0. 9 3 0g/cm 3 //>ffll^e>ft£o d , 
#0. 8 9 Oz/c m *^ffi<Dk(Dmi&timM'?hZ>±^. 
» 6 J^tt/S^tf)^ ^ o # cOJKES <!: ft 6 tf>& $ L < ft 
V\ — #d ,^0. 9 3 5g/cm 3 &j©;i3 £ Stt, ttdUto 



*7*L<ftt\> 
[0 0 0 7] **W<0ffi»^ft«»-e*>5fil» (II) 

©a-tW>f V£ L-CfA, fifctt (I) <0tgl^£i^$UC 
«*»3-l 8<Ot<Od$«ffl$^ #*L<1«**»4 

-iotfc^ ^ic^itei^^i -^t 1 ^, i — 'yf 

1 — -^^-ir V, 4— ^^7U— 1 l>-^>\ 1 

*^>\ l-y*>\ 1 -^irV^s««W#teft^<0 
/S-CAI* \ ft*5 a-tU7^y(12 f8£4±tfr\E IT 

tau3t*.ft^* ±td^ (id (D(c)mm^m 

(n z ) ^0. 3-3. Odl/g cD^lffl-Cifc^ A7^b<(l 
0. 6 — 3. Odl/g ^«SlfflT'^>^ 0 7? 2 ^0. 3d1/g 

Kl»tt^«TL, -*3. Odl/g 

tM*A - flSTi" -5 o -ei ^fn bff * U < ft i \> * ^;ijc» 

(TT) W(d)*flE (d 2 ) (i, 0.8 9 0 — 0.9 8 Og/c 
ju^cOgiulIE, fl 1 ^ KliO. 9 0 0-0. 9 7 6 g/cm 3 c0jE 
Iffl^fflt^n^o d./0.8 9 0g/cra 3 7|efflcr>t>(O«ffli 

tft5cO-e»S L<ftV\ fill* 0. 9 8 0g/cm 3 ^.SIx^ 

<ommwmmr+zittbmmzM£ l< ftt\ 
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[0008] **H-cjfli*art# (id im-tzmm 

& siw t jftfi l it t <o v h z>« -tftt> 
^cosswaar^fe^tt^srwsE-r-s l. wild b«oa 

Jj^#^^tti^SU^ (Temperature Rising Elution Fract 
ionation (TREF) ; Journal of Polymer Science : Polyme 
r Physics Edition, Vol.20, 441-455(1982)) 

^T(7^m 1 a £»ttiiS.ffi2 5 — 9 0 ^cof^EJtS 1 b t 

a <d« a^sta* 6 *» ?> n a s ^T-e* »tn tf ft e> * 

S 1 =20n 2 " A exp [- 50 (d 2 - 0.900)] 

[0009] **wieflrffli--5fiK» (11) <o(f) 2 5t 
^r»» wsft%*s»«;*»6*a?>e>ix«w 1 eJiT-eftrt*L 

W 1 = 100 7j 2 "°- f5 exp [- 50j) 2 °* 5 (d 2 - 0.900)] 
W 2 = 90n 2 ~ Oi5 exp [- 50n 2 ° 5 (d 2 - 0.900)] 

[ooio] ^ttWlztertZtftft (l) di) £ 

(OK-&«tett\ j*» 0) i-5 0lt%, (ll) 

J:OJ7 0-5 0Si%W* U\ (0 <ofi**i 

[ooi i ] #sswtf># u ^-^ u^i.fSfefi. ±3eo 

(I) , (II) Hia»^Ba^J:9»WLa*«, 

v\ -f-fttofe*3 aif-u^ttriMfefiO-ffiB*!;* (n) tt 
1 -1 0dl/g "C*>9, tf£L<ttl. 5-9dl/g X-h 



»K«»i»o«*lW«H±^ffiTL, l OdJ/g ft 

fi *- 5 1 # tt*«H»ttd«iSTr 6 fc A . v >*T Jx L 
<ftt\ *fc*!lxfi/yajitt©«t (d) tt 0.8 
9 0 — 0. 9 7 0g/cin 3 -Cfc*K frit L< teO. 9 0 0- 
0.9 7 0 g/cm^-CS>5o d t£ 0 . 8 9 0 g/cm 21 **-?!! 
8! B jiT'fc 6 ^ o gr coma t ft 

9. $7t0. 9 7 0g/cm 3 £®;t£££!3:, ««»4*tt* s 

(ttr-r^o sir., TKy^^uvjSQ^oN-fie^i. 7 

-3. orfcS^^i&B"?^, *I£L<tt 1.7- 
2. SVtb&o N-fffi^ 1 . 7^?«-eJliSiii/*^ti^«£T 

i- <ft5o 

[0 0 1 2] .M^/KDxf i/y|M!fe^Mt6* 

SrtwO^-C, ttfcWRttfc^. (I) *3<fcT* 

(tt) mm&x~m&\c$m^tz&, 

(l) ictHai-^i^^acoft^frcoft^f+lc^ 
*2«<©StS«4r*» (ID ^e^-T-^ffi^f^O 
LT, ^ 1 ®^i«Lfcfi^fl!:Sr5SjKW 

t» 2 ^i^^ia ^ ** y u->-««»*»afii- 5 
^fc^>o fcfcu (i) s (in ^dc^^^-rncojxit 
»i*t ^-c»s s nt 4> ct < , mmm • ataxic 

jt^o^-Cli4^^^JI>Ri^ft<, ^7!)-^ riffle, @ 

[oo i3] ftktt£ irtwfi Lv^t,co^vtll{4^sf*(- 
$ ttfc M co 9- ^ 9 - Mfl* K -e fo 9 , SkT^ZiD 

^flfcKft-frlfc. (T4X.fX^^>, VVV=3^r> 

<5rlS1to3c»<!r Ltfflt\ rixtcSB 1-1V K^JgcoW^ 



ffittBESttd* 5 0 g-7tf U /g-ttJK • hr • kg/cm 2 -* U 

7^yE a.k % l < in o o b-jk y ^—/g-mm 

[0014] **wcojKy j-^w^tt^ftt^v^xji. 
fi^y, K#*«e«tfy^i-'>\ y^ 

[0015] 

1 3 5W#y>IWtt [j?] SrJMfiU*u 



(O 



(2) &E 

J I S K6 7 6 O^^lCiSffift^Diaffflj (2 3 

(3) iltt#ia»lll»lJiJ«fe" (TREF) 

0. l wild b(o#mizmotz« 

(4) mifoftm£mftmmz£&m&tt: (s) 

^IHB^J;^!! l c05M^ o 

(5) 2 5 C C^-/W nn-^Vif y (W) 
K3pf 0. 5g &2 0ml cD^Jvl-y v?^ n n^O-tfV 
DC B) »tMC:fcH^C\ 13 5t"C2ll$PpWU 

(6) N-«f 

J£2 1 0 o CX2mm«> x 4 0mm <D?4frt>W ffiU fttt 
K»H*2 0kg/cm 2 ^J:t^iS{>!r^m^ 1 5 0kg/cm 2 X 

[&3] 



log( f iso/ 7 go ) 
log(r iso/r 20 ) 



C r : E*W*©33»ri£8£ (sec- 5 @210°C) . r : Es^W-oUlRiE^J 

(dyne/cm 2 ©210X1) ; ^ 20 N 150 (i^n^tlfiQttSA 2 0 kg/cm 2 N 15 0 
kg/cm* &7T\ito ) 



(7)/^D^h7^h7PV- h (HLMFR) 
J I S K 6 7 6 0 lC2p«lbXpj3to (PJ£?&!£ 19 0 
°C, ffiffi2 1. 6kg) 
<8)9l«ftttSft$ (YTS) 

J IS K6 7 6 0COM{CJ:5 0 ($m&8Z5 Omm/mi 
n, ?*®ir#Ji:*2mm) 

(9) 5I»«»«[ (T1S) 

ASTM D 1 8 2 2C¥jlltfllt (E£iftH~J9* 1 . 
5 nun) 

(10) r-r hwmu dis) 

J 1 S K7 1 1 0KIPWU "4 OtfKT^C 
ct^ffllJfeLfCo KW^-J^U-^l-^^s 15* 3 mm 0>S/ 
- h «:fHIK-r-5o W»IV«»tttt 2 #a t-f S 0 ««■ 
tf>Wfil*V*i"ixt> 2 3'C, tlJOtS 0%X8 8P#fKHTofc 

4 ot:tc?aj!ffMai$nfci&M^*i-^j3Pf 
r»m&Ltz'&. (Sia*rt-e-4 

(11) * A* h-r > (MT) 

m%m® («)«*>* /u hr>i'a>'rx#—\zjL9 m 



So (ffineAAl 9 o°c) 

(12) £V**:*,Mfc (DSR) 

ntSft5*7o— f^^^ — S:fflV^Xffl*2 1 O'fcXKJftSri? 

i o osec-Mdaa-rsjfaaa-cspjjEu 

/Co 

(13) »««jS:^«.8H*fe (E SCR) 

J IS K 6 7 6 0 II J; 5^ thf S C R (O F so (Ol 
[0 0 16] <I^W«l~8*5j:mtKfWl~8> 

/U^^r> A (TEA) <^)«Jtt!«tiS:JBV^X, N a #ll^T 
X^lt^-rfi^(*Xl©®^S:tTi\ H^-TfiS^ 
He A A 4 SrSS jg Lfc v IhIHX L fz 

1 fC^i" 0 l:.teffl-&f*cO 9 Al jo^t^A2fi*?glMcO 
A3^-J:t/A4(i:^:n^n^f5M l t iS^ 

j: t>- w m co ^ x*^»jn co m m ^ e> ^ n 5 1 co x & ^> c 
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^Bl~B54r»igLfc 0 EJJR bfcifi^£j£»iZ>«M4* 
«2l!I^-t 0 A^m^fc^oh. BK B2*J:tfB5tt 

Jo^tFS wt^*^^ o & *P a* e> 5 fc cox- fo £ o 

^JS<«*5 J: t^it «W K W b , * fe W flfi b fc * & 
-X3a>fe-&6tOTNbfco 
<yi^K*#> 



S J* 



N 2 

^v'U-V (4.51) 
#3+ 2 0 0 g 



2 0 0t 

-2 ot.v^y— /V (8 1) 
# »j -v— iite* : latf ioo% 

[0 0] 7 ] 

[^1] 



1 J§S3^i 



(1) 





* 




» =? & tit ft 


A 




Al 


A2 


A3 


A4 
















i 


O U 


30 


30 


30 
















— 


< 






g 


6 00 


800 


1200 


0 






r fy-1 










kg/cm 2 G 


0 


0 


0 


0 


mmm 


g 


0.3 


0.3 


0.2 


0.2 


mm ctea) s 


nrool 


1 8 


1 8 


1 8 


1 8 




°c 


50 


40 


75 


85 




kg/cm 2 G 


8 


8 


8 


8 




hr 


1 


1 


1 


1 




kg 


4.0 


3.8 


4. 1 


3.6 
















dVg 


19 


23 


8 


9 


®K d, 


g/cnf 3 


0.924 


0.920 


0.920 


0.938 



[0 0 18] 



[3*2] 
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HZ. 




- m fiS # b 




Bl 


B2 


B3 


B4 


B5 


<& #) 
















1 


O v/ 


30 


30 


^ 0 






— ' 
















f . - - ... 


ffi £ £E ?> & 




•> 


— 




Ft* JTT 






g 


2 O O 

V/ v 


16 0 0 


19 0 0 


1 2 O 0 

-i- 4mt v w 


16 00 




— 




i fy-i 


7' r>-l 


/ is 1 






kg/cm* G 


3.1 


9 0 


2 1 


1.4 


2.0 




g 


0.2 


0 2 


0.2 


0.2 


0.2 


(TEA) © 


unool 


1 8 


1 8 


18 


1 5 


18 






80 


6 0 


60 


170 


70 




R^yfJUl KM 


8 


7 


7 


20 


7 




hr 


1 


1 


1 


1 


1 




Kg 


4.0 


3.6 


3.8 


3.6 


3.7 


















dl/g 


1.4 


1.4 


1.4 


1.4 


1.4 


jiff*' .J 

mis. a 2 


Ft //MYl3 

g/CUr 


0.957 


0.919 


0.919 


0.919 


0.923 


TKEF fffj©lfc S 




0.69 


4.4 


4.1 


6.7 


2.6 


s, mm 




0.83 


5.5 


55 


55 


4.5 


25°C 0DCBr»> W 


wt% 


1.03 


14.7 


30.3 


3.0 


11.1 


w, (3 mm 


wt% 


2.90 


27.5 


27.5 


27.5 


21.7 



[0 0 19] [3c3] 
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lis V \ 


1 




















m a 














1 


2 


3 


4 














Acomm 






A 1 

A 1 


A 1 


Al 


A2 










19 


19 


23 


mm. 


d, 


8/ cm 




0.924 


0.924 


0.920 


mm* 


X i 


IT t /XI 


15 


16 ' 


12 


15 














bow® 






R 1 

L> 1 


B2 


B5 


Bl 






dl/g 


1.4 


1.4 


1.4 


1.4 


mm. 


d 2 


g/cra 3 


0.957 


0.919 


0.923 


0.957 


mmt 


x 2 




00 




oo 


85 


TREF fcrfgifc 


S 




0 RQ 






0 69 


s, mnm 




A QQ 
V.00 


J. 0 




U . OO 


25t: ODCBpJ^ w 


Wt% 


1 flQ 

1 . Uo 




11 1 
11.1 


1 ft^ 




Wt% 


2.90 


27.5 


21.7 


2.90 


<*■ wvv f&smi> 
















H 1 /t7 

ax/g 


4 Oft 


4.23 


3.44 


4.71 


HLMFR 




g/lOmin 


6.3 


5.9 


9.1 


2.9 


mm 


d 


g/cm 3 


0.952 


0.920 


0.923 


0.951 


N-m 




— 


2.33 


2.30 


2.28 


2.58 




YTS 


kgf/cm 2 


280 


130 


140 


280 




TIS 


kgf • an/cm 2 


700 


NB* 


NB 


900 


(-40°C) 


IIS 


kgf ♦cm/cm 2 


60 


NB 


NB 


95 




MT 


g 


60 


58 


48 


70 


r w& Jt 


DSR 




2.0 


2.0 


2.1 


1.9 




F 5 o) 


hr 


200 


>1000 


>1000 


500 



* NB : WfHt-f 

[0 0 2 0J [2*4] 
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* (4 






to m 






5 


6 


7 


8 














Aowm 






A 9 


A 9 


Al 


Al 




n x 


oi/g 


£3 




19 


19 




di 


g/cm J 


o. y^u 


n U9fi 

u . y&u 


0.924 


0.924 




Xi 


WL7D 


1 n 


in 


33 


40 




















U 9 




R 1 - 


R2 




T)7 


dl/g 


1.4 


1.4 


1.4 


1.4 




d 2 


g/cra 3 


0.919 


0.923 


0.957 


0.919 




x 2 


...4- O/* 

wt% 


yu 


OA 

yu 


67 


60 


TREF offlgih 


S 




4.4 


9 £ 


0.69 


4.4 


i s, (fl-^flt) 




5.5 


4.5 


0.83 


5.5 


25°C ODCBnJ}#^ W 


wt% 


14.7 


11.1 


1 AO 

1 .03 


14 . r 




wt% 


27.5 


21.7 


2.90 


27.5 


<*• fifty <ua«ff> 


















o . 0 / 


3 AO 

u . DU 


7 9R 


O . *T£j 


HLMFR 




g/10min 


6.8 


6.6 


3.8 


1.5 




d 


g/cm 3 


0.919 


0.923 


0.946 


0.921 






— 


2.54 


2.55 


2.53 


2.60 




YTS' 


kgf/cm 2 


120 


140 


230 


120 




TIS 


kgf •cm/cm 2 


NB 


NB 


NB 


NB 


Nv*7KJ6Ssflt 

(-40°C) 


IIS 


kgf -cm/cm 2 


NB 


NB 


NB 


NB 




MT 


g 


55 


56 


65 


75 


r m# it 


DSR 




2.0 


2.0 


2.0 


1.9 




hr 


>1000 


MOOO 


MOOO 


MOOO 



[0 0 2 1] 1^5] 
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)t *a m 
















^ fit 












1 


2 


3 


4 


















A 1 
r\ 1 


A 1 
J\ 1 


A 3 


A t 




ai/g 


1Q 


1 Q 
lb 


Q 
O 


0 

o 




g/ClD 


ft Q9A 


u . yz4 


U . 






W I/O 


• 1 KJ 


io 






















£> 0 


B4 


Bl 


B2 




dl/g 


1.4 


1.4 


1.4 


1.4 




g/cm 3 


0.919 


0.919 


0.30/ 


n o 1 q 

u,biy 


/ill 1 l« 1 1- _ _ 


wt%- 


QA 
OH 


O A 

84 


0 I 


0 \ 


TRIM? L/iJXg; IX. o 

TREF fiHS-tt o 




A 1 


6.7 


0.69 


A A 

4.4 


Si (tt^ffi) 






5.5 


0.83 


5.5 


25°C 0DCBrT7&£ W 


wt% 


30.3 


3.0 


1.03 


14.7 


w, Ott^fii) 


wt% 


27.5 


27.5 


. 2.90 


27.5 
















/I 1 /rr 


A 99 


4.23 


4.22 


4.23 


HLMFR 


g/10min 


6.5 


5^8 


5.5 


5.4 




g/cm 3 


0.920 


0.920 


0.941 


0.919 




— 


2.28 


2.30 


2.03 


2.02 


?I3P^$ YTS 


kgf/cm 2 


120 


120 


210 


110 


^I3§®^fl TIS 


kgf *cip/cffi 2 


NB 


NB 


680 


NB 




kgf -ci^/cm 2 


36 


38 


30 


50 


/»ft»sV MT 


g 


42 


44 


26 


24 


J* ATS) & It DSR 




1.9 


1.9 


1.4 


1.4 


ESCRO&WSkFbo) 


hr 


>1000 


>1000 


300 


>1000 



[00 2 2] [3c6] 







m & 


It tt #! 






5 


6 


7 


8 




















A4 


A4 


A4 


A4 






01/g 


9 


9 


9 


9 


mm 


d, 


g/cm 3 


0.938 


0.938 


0.938 


0.938 


mot 


X i 


W I/O . 


37 


37 


70 


80 






















R2 


R 1 


B2 






dl/g 


1.4 


1.4 


14 


1.4 




d 2 


g/cm 3 


0.957 


0.919 


0.957 


0.919 




x 2 




63 


63 


30 


20 1 


TREF iBmfct 


S 




0.69 


4.4 


0.69 


4.4 


s, ora 


m 




0.83 


5.5 


0.83 


5.5 


25^ ODCBoJ^ W 


wt% 


1 . VS 


14 . / 




1 A 7 
14 . 1 






2.90 


27.5 


2.90 


27.5 


















Q V g 


A 9ft 


A 91 


fi 70 
a . i u 


7 SO 

f • OKI 


HLMFR 




g/10min 


5.2 


5.2 


0.6 


0.2 




d 


g/cm 3 


0.950 


0.926 


0.944 


0.934 


N-M 




— 


2.07 


2.06 


1.90 


1.70 




YTS 


kgf/cm 2 


\ 250 


140 


210 


170 




TIS 


kgf •cm/cm 2 


640 


NB 


NB 


NB 




S IIS 


kgf • an/cm 2 


32 


34 


60 


65 




MT 


g 


28 


26 


35 


36 


r fa** jfc 


DSR 




1.4 


14 


1.3 


1.3 


ESCRC^O***. F 50 ) 


hr 


150 


>1000 


>1000 


>1000 



[0 0 2 3] <Jt««9~l 3 >*S + £/to£«R.«rBW 

(1) ^3^y^ 1551H (02ftJ®X(#O) 

(2) /^^s/^^ 8200B (=#HSittft*XJR 
«*)) 



(3) ^.^7 n >HD BZ80 

(4) JKMW?y B5551 

(5) y^s>£ BR300 
[0 0 24] . 
[£7] 



(=»tt^a*)) 
(H»fb*x*a«) 







m 




it 


M 


m 








9 


1 0 


1 1 


1 2 


1 3 




























ma** V 








4551H 


8200B 


BZ80 


B5551 


BR300 






dl/g 


2 fid 


3 (15 


3 47 


9 fin 


2 59 


HLMFR 




g/lOmin 


4.5 


4.4 


6.4 


4.6 


8.2 




d 


g/cm 3 
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